The efficacy of a baffled osmotic membrane bioreactor-microfiltration (OMBR-MF) hybrid 2 system equipped with thin film forward osmosis membrane for wastewater treatment was 3 evaluated at laboratory scale. The novel OMBR-MF hybrid system involved baffles, that 4 separate oxic and anoxic zones in the aerobic reactor for simultaneous nitrification and 5 denitrification (SND), and a bioreactor comprised of thin film composite-forward osmosis 6 (TFC-FO) and polyether sulfone-microfiltration (PES-MF) membranes. The evaluation was 7 conducted under four different oxic-anoxic cycle patterns. Changes in flux, salinity build-up, 8 and microbial activity (e.g., extracellular polymeric substances (EPS) were assessed. Over the 9 course of a 34 d test, the OMBR-MF hybrid system achieved high removal of total organic 10 carbon (TOC) (86-92%), total nitrogen (TN) (63-76%), and PO4-P (57-63%). The oxic-anoxic 11 cycle time of 0.5-1.5 h was identified to be the best operating condition. Incorporation of MF 12 membrane effectively alleviated salinity build-up in the reactor, allowing stable system 13 operation.
Introduction
1 Membrane bioreactors (MBRs) have been extensively used for municipal and industrial
The concentrated draw solution and diluted draw solution containers were each placed on a 1 weighing balance (Adam PGL 15001, Perth, Australia) and connected to a data logger. The 2 permeate from the bioreactor increased diluted draw solution weight with time. Thus, pure 3 water flux was calculated based on the difference in weight between the diluted and 4 concentrated DS. Diluted DS tank was emptied, and concentrated DS tank was top up with the 5 fresh DS two times a daily. By changing the height of the level controller, the oxic-anoxic cycle 6 time was adjusted. At the same time, the level controller was also connected in parallel to 7 regulate a feed pump (peristaltic pump Longer WT600 2J, Hebei, China). was measured by using a DO meter (Vernier, USA). COD of wastewater was analysed 23 according to standard methods (APHA, 2005) . NH4-N, TN, NO2-N, NO3-N, and PO4-P were measured using Hach TNTplusTM reagent vials and by photometric method (Spectroquant 1 Cell Test, NOVA 60, Merck, Bayswater, Australia). 
SMP and EPS extraction and quantification 3
The measured quantity (50 mL) of the mixed liquor was sampled from the bioreactor for SMP 4 and EPS analysis (Raunkjaer et al., 1994) . Then sludge sample was transferred into the 5 centrifuge tube, and centrifuged at 3,000 rpm speed for half an hour. The clear fluid from the 6 top was filtered through a 0.45 μm cellulose acetate filter which is referred to as SMP. The 7 SMP in the filtrate was quantified on terms of protein and biopolymer concentration. The dense 8 sludge settled in the bottom of the centrifuge tube were gently mixed with pH 7 phosphate 9 buffer. Measured quantity of the Dowex (7.5 g/g VSS) a cation exchange resin was mixed 10 followed by centrifugation for 2 h at 900 rpm to obtain EPS. EPS were then filtered through 11 1.2 µm syringe filter, and remaining cation resin and residues were discarded (Deng et al., 
